Lipopolysaccharide stimulation of RAW 264.7 macrophages induces lipid accumulation and foam cell formation.
A role for immune and inflammatory processes in the induction of atherosclerotic lesions is emerging. These studies were undertaken to determine whether activation by lipopolysaccharide (LPS) enhances the ability of macrophages to become foam cells. Since LPS activation inhibits scavenger receptor activity, we studied the ability of LPS-activated RAW 264.7 macrophages to accumulate lipid from a variety of lipid particles that are not ligands for the scavenger receptor. Macrophages activated by LPS, in the absence of lipid particles, accumulated triglyceride, but not cholesterol ester (CE). The addition of Soyacal, a triglyceride-rich particle, further enhanced this LPS-stimulated triglyceride accumulation. LPS activation similarly enhanced CE accumulation almost 3-fold from two CE-rich lipoproteins, beta VLDL and LDL, as compared with controls. The unstimulated control cells only accumulated significant CE from beta VLDL and not LDL. LPS-enhanced lipid accumulation was dependent on LPS dose and began after 8-12 h of incubation. LPS increased the degradation of 125I-labelled LDL and the cell-associated 125I-labelled LDL at 37 degrees C by 1.8-fold. Degradation remained saturable, consistent with a receptor-mediated process. Antioxidants did not inhibit LPS-induced CE accumulation from LDL. Thus, activation of RAW 264.7 macrophages enhanced their ability to accumulate lipid from a variety of lipid particles and to become foam cells. These data suggest a potential role for infections, and LPS in particular, in atherogenesis.